Hydrogen peroxide triggers activation of human platelets selectively exposed to nonaggregating concentrations of arachidonic acid and collagen.
The effects of H2O2 on platelet function were investigated in vitro and ex vivo. H2O2 (0.5 to 5 mumol/L) alone did not influence platelet function, but when it was combined with subthreshold concentrations of arachidonic acid or collagen, it induced platelet aggregation and serotonin release in a dose-dependent fashion. The increase in platelet aggregation was associated with thromboxane A2 production and was prevented by 100 mumol/L aspirin. The amplification of platelet response by H2O2 was also inhibited 2 hours after 300 mg aspirin was given to healthy subjects. H2O2 alone did not affect intraplatelet Ca++ influx or mobilization but, combined with subthreshold concentrations of arachidonic acid, it increased Ca++ mobilization. In platelets prelabeled with tritiated arachidonic acid, H2O2 induced tritium release in a dose-dependent fashion; this effect was prevented by mepacrine, an inhibitor of the phospholipase A2 enzyme. Platelet function was not affected by using H2O2 in combination with other agonists such as thrombin, calcium ionophore, or adenosine diphosphate. This study suggests that H2O2 triggers activation of platelets preexposed to agonists at subthreshold levels by stimulating arachidonic acid metabolism, likely by stimulating the phospholipase A2 enzyme. The stimulation of platelets by concentrations of H2O2 similar to those released by activated leukocytes may give new insights into the functional cooperation between leukocytes and platelets.